Searching PAJ 1/1 

7H 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 08-090169 
(43)Date of publication of application : 09.04.1998 



(5 Dint CI. 




B22D 11/04 
B22D 11/10 
B22D 27/02 
H02K 41/035 






(21 Application number 


06-23001 1 


(71)Applicant 


NIPPON STEEL CORP 




(22)Date of filing : 

I — ~ : — :rr~rrrrrrrr — — ••— : - 


26.09.1994 


(72)Inventor : 


FUJISAKI KEISUKE 





=3P 



□74L 



(54) FLUIDIZATION CONTROLLER FOR MOLTEN METAL 

(57)Abstract: 

PURPOSE: To efficiently raise the magnetic 
fields acting on molten metal and to suppress an 
increase in the outside diameter of a device by 
respectively specifying the widths in the y 
direction of the first iron core and second iron 
core of iron cores. 1 
CONSTITUTION: Since the width y1 in the y 
direction of the first iron core is Ys<YKYc, 
respective electric coils CL can be inserted into 
one of slits by moving these coils in the x 
direction in the form of passing the iron core L1 
into their inside spaces and moving the coils in 
the x direction. The gap ya above the slit depth 
ys, then, exists between the rear surface of the 
iron core L1 opposite to its slotted surface and 
the side of the electric coils CL opposite to the 
side to be inserted into the slots. The second 
iron core L6 of which the width y6 in the y 
direction is yc~y1 <y6<yc~(y1 -ys) is inserted into 
the gap ya after the electric coils are mounted to 
the iron core L1 in such a manner, by which the 
gap in the remaining y direction is made into ya~ 
y6 and the gap is decreased by as much as y6. 

The sectional area of the iron core enclosed by the electric coils is correspondingly increased, 
by which the saturation magnetic flux quantity is increased and the powerful magnetic fields are 
applied. 
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1 

StffBASte, ItE^Dy h^Wby^fRjCDSy l*«y s 10 
<yl<yca58l*sai)t, £CDfgl AS(L1)£> 
XnyhtS ArffH fc*#tfrr S »W fc 3 * L T x t 

Itf y^0iy 6 ^ y c - y 1 <y 6 <y c - (y 1 
-ys) fc*»2ftSa6)£^5Ci&*HRfct-£* 

iR]^a:s-r^y*fnjtc[Hio, x^icmst:^^^ 

WEXny h©y56r|pia>«**y s tU WrB«2trK 
;K0rt3&|IB©y*lRj<Z>ft z;&fa<0»$*cktf*fft#|nl 
©SS-fclvefty c, z c ^cklXy z c <h-r&£, 
iEfeS^, HEXDy hStUy^lRlCiy lj}«y s 
<yl<yc, z*[rI^z l^zKzcWSl 
AS (LI) <h> £ CD^ 1 AS (LI) <D7sUy h&M futzMfo 
»ft««WKS*LTx*lftfc«tfy*fttO*y 6 3»s 
yc-yl<y6<yc- (yl-ys) , z ^[RjCDffi 

a«tz ia**2**a6)t, z*rtn?»iA«ai)© 

JtffiX^Tffi^S^L z 1 + z2 + z3<z c^:^ift$ 30 
z 2 4-z 3S*LJBlASai)©XUy htlp&bWHB 
S^rK ;i/**«»&£nft:X □ y h£Wby2jft<Z>*S(y 
l+y6)«*y c J:D**<y z c J:D/haVi*3««: (L 
2, L3) ^ft^rt^#f^, IMSCD 

[gf^3] ^3tS (L2, L3) \Z, z^ftTSgl 
AS(Ll)OJtB£fg^LfciS3 z 2<£>AS(L2)<h, z^ 
[SjTfg l AS (LI) 0Tffii:g^Lfcil$ z 3 coAS(L3) 
^^2fB«cD?t^jS(Z)^»MW^« 0 

**HPna* x o # 5 ;i/cox d y h t « 
* n & 52 t ffi3rr 5 32 <£> raic a n&aawH co fg 

4 *#(L4 f L5) i^Sl, ^*JS2X« 

[•P**5 3 fg2AS(L6)te, x~y^PMc7)M«&z* 
IrI tCttff L ft: C t Iff 1 XJStW*« 2 13 

[0 0 0 1] 50 



#1¥8- 9 0 16 9 

uMmm^m^^mmm&mizmT^o 

[0 0 0 2] 

co±mzMmhx, jiimm&M&m r> m&mmmizr^ 

=rr*ASt, Bf**jM«t5»ao, ftxn^h 

[0003] ««3<;p©*ft-£ftfcu ffift3&^rn&« 
xn^hmfci (tt5!**iRiffi) lzx^fo<D&m 

*iw*«£u znj)mMi&m\zftm*rz>t, mm±m 

[0 0 0 4] 

[0 0 0 5] ^^ft:^), AS^)y^fpl<Di|S^, XP^h 
rt^ra<7)y^fR]CDi|l^y c yKycTfe 

XD^y h A o ft:32 <h*f fa^ £ 32 ch O (C XD^h 
*3y s«±©ffiBWt»*. »ft^ilni'j{/ 
(nS) tTSW, itftfcir^ziifi 

Oftai«©y*fRHia«y CctDfeffiV^T, iln-f^ 
co^i»^t>S5cfc5tcAScoiSf$ (z^fpjc^fia) 
<t§^> AS<D y^r [RjCOig y 1 SJECfi< bfttttltt 

<) LTL^5^ar{C^:5 e 

[0 0 0 6] »«AMfcfP«-r*«J|l«JHf*J;<i«<-r 
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(3) 

3 

U ftSOXUy h«SSy s S*S< tntf, ttfjzBco 
[0 0 0 7] 

SiSftystU We«»n-f;K0, tyWE^^S®T 

EXDy h^#by^[RjC7)i!Sy l#ty s<y l<y c& 
S*l«Kai)i, £ ©ffllfcK (LI) <DX P «y 
fcffitM^^WM^^^bTx^^j^M^V^i^cT)^ 
y 6#* y c-y l<y 6<yc~ (yl-ys) 
2 «S(L6) £3TT£ £ t £#m<hlT£ 0 
[0 0 0 8] *M®jg2*(Z>Rggfc ilMCiS^T 
x^fRl^M^O, x^fp}i:a^T^y^fRlfcEI<?>, x 

g«*5V>T> MrCXD^ hCOy#rRlcr)«a*y s tU 
WE«an-f;p©rt35|iB©y^rfRi©B, z^fRjcDSfS* 
cfc«*#A^lRlO«**n*ny c, zc^tfyzc^: 
IMB*«tt, MfBXPy h^#Ly^fnJcoBy 
l*Jys<yl<yc, z ^[rICO^^ z 1 *t z 1< z c 

&*»i*fc£<Li>4:* ^»ift«ai)©xny h*ja 
^Bfc»i^T»»ffitea»UTx*iftfc3iErXy*rti<o 

ifgy 6#*y c -y l<y 6<y c - (yl-ys), z 49 

*rRioiata^z ia«»2ftsa6)t, z^iRrrfgi^ 

«ai)0±HXttTBffc3»l/Z l + z2 + z 3<z c 
fc£S53 z 2 + z 3 S»b*ljRSttl)©XDy hiS 

ft cd*I (yl+y6) ** y c J: 0 < y z c J: 0 /h S Vi* 3 
Sfc£(L2,L3)<h, ft*^*21fcftW|ifr« a 

[0 0 0 9] ±C» 2 LV^16«Tftt, 
* 3 ftS (L2, L3) fit, z ^[pj^fg 1 ftffi(Ll) CD 
^l/fc*Sz2CD*»a»i, z^T^ltS(Ll)© 



■*fflPF8-&0 1 6 9 

[ooio] ±Eflfi#*±rx»2#cE>»?a©»sL^ 

jJ«*©7Dy h£*^EB£*KJrn—B*fc:U 
ti^na* x ^inn?BS 0 ^ 5 -f ;p co X o >y h fc Usb 

fete. Hmfe#«bT^T**iii«<D»j6»*xfasi' 

[0 0 1 2] 

«, y *lRl©«y 1 *«y s <y l<y c « 

ai) x ^r^] \zMfrv, ftty ^fnifcii^ l 

TXD^hcoi^fcSAT^r^^T^^c fct, m 

D^xn^ hSWo&Bfc^l&t-^WBfc, S»n-r;i/ 
h«Sy sJK±<Z>£Rfi(ya);0*»£o £©ck5fc|fcKai) 

Iy6*yc~yl<y6<yc- (yl-ys) 
*2«S;(L6)fe#A-r«C:ifcckD, ^DcDy^CD^ 
Rt2, ya-y6^t), y6»S»tf»>U ^<D% 

««3-f ;w«Err*itKWffi« (*^»fffia) a*** 

a*^^U^M^^^>^<t^T^^ a ft 2 MS 06) 

[0013] K2m<omm, JiB»2«*a6)Kao* 

T, z*|ft-C*l*Kai)<Z)±BXf4TBfc3»Lz 1 
+z2+z3<z c&£flt&£ z 2 + z 3 S*L/*llftS 
(Li) cox a ^ h t^bMIS«,mn-r ;i^^s&&$n;& 

Xn>y h^^TLy^^C0tpg(yl+y6)^y CcfcD±^< y 
z c cfc0/h$V^3ttS(L2,L3)i:, tin 
^^3-t^y^BIS^yciDl^OT, * 
1 IfcS(Ll) ^*^P-f ;i.fcjf XL/&«fcfl5 1 ^S(Ll) © 
y^rlftftSK-bO*S<0*3ttS(L2 f L3)*«at3>f;P 

tC«, H 3 (L2, L3) £ TSS tC, SSn^jl/COM 

ft^-tdss (fws&^tfira) mm^^>^\z 

m& fclt««3>f AT m 3 (L2, L3) CD 

y 2? H (D m (yl+y6) r3 -f ;p © ftS^ <D Mft fiy z 
c*«T^KD, £CD£5&#A?Wtr?*£o 
T«»3-f ^O— 3B** 3 *K(L2 f L3) COX Dyh &C}f 

au n ©—in fctfcsjf-r ^>^3a^c^ 3 a2, ls) 
bST, a^fcamt, ±»tH«fc*iife*(Li)t» 

T±aiB*c35K»2*»o^)t«3rrn«±^. 

[0 0 14] CKOJB2#©»Wfc < tntf, *»n-f;i^© 
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(4) 

5 

(ya, z2, z3) *»2«*a6)*J:tfJB3* 
S (L2, L3) £*Hs6 & COT. ^©#«§Cn-f ETT £ 

**T # * ■ m 2 ttS (L6) n >f JKO ftffiffl & 

[0 0 15] * 2 UVijfcltH-Zftt, ^3 

&S(L2, L3) tt, z ^iftTfg 1 «fe*(Ll) OJiBfc*^L 
fcflS£ z 2 0ftS(L2)t, z #lR]T|g 1 ttS(Ll) coTffi 1(9 
K:*&L&i*Sz 3cOt£S(L3)T/%D, *n*na* z 

ift-e* i i^s ai) ©±«©ssbi if «©fflmfea»* o 

{gt.cmi»S(Ll)CT)Tffi!l (X«_h«) CD^C?g3$; 
[0 0 1 6] ±fB^l#^i:^2#co%^co»^bl'^ 

ALTVifi. E<Di84**<L4,L5)tt, KS4#tLT # 

-^L£ £ t^T^S. f§ 1 — 3 ftS(Ll, L2, L3, L6)te« 
a3^;KOftSBS150Tf, tfe^4 (L4,L5)ttPD 

[0 0 17] *«©*«Mol6©B»*j:r»|*iitt. H 
[0 0 18] 

2 «n^M*TM$n, iiMM 

&£>~C\ iIfiCWWiMM/)^^o SIMMON 

-x#xw^ (^$^fRjz) <o&M\z^mn<D— mm 40 

[0 0 19] Hlfc^tftilS, U -7^™ 

^3F, 4LgET*^[C*Kbrc»?M 

(2 a - 2 aUik-XffiW MSlZlt, ^203 

a - 3 a8fi^»fi^tc @4C, i3ll^t 

^ 5 \Z\t. i4^fUr.7^-^3LC7)-M 
i5a-5 afc*tt*WWSTfi* (mmljtte) €rfBAb 50 



8-90169 

[0020] Hi*±rXH2ft#«-r*t. ii^o^if 

lit ffi^T%S525F, 5L*3j;^ffi*f|pJt*^®?a 
6R, 6 LTi^ni^D> &m\tmU7 F, 7L, 
8 R, 8LC, #«Xf>l/X«9F, 9 L, 10 
R, 10L^ISTL^!)OT^§c "©^IM^H 
U^-^3F, 3LCD*«4F, 4Llt 
5F 3 5 L (Dmm& (SiMM^it^xJ^S^) £ 
D ^n^co^rStcai^ (y^rfRl^^) ©Hi; 

h«^t°7fWWn3 6iHffl6nTV^c 
3 FOIW4 FO#XDy htft tin 
^KFl-CF36^gf$ntW« B«tfc, U- 
T^~~^3 L©«4L©^D^ hfctt, *»3>f;P 
CLl-CL3 6^gf$tlT^D, 
F, 3LB, fMMM^t^fiS 5 F, 5LC^T 

[0 0 2 1 ] 0 6fC. UnT^E-^3C05>»^iB[^ 
*T e H4:fe«fctfH6*#JIHT££:* 3 6fiGDXnyh£ 
«JSttfc*Hfc&L l*cfc^»3««L 2, L3Wi 
*#<0«JB«ST?*0, |g 2 iSL 6 \Z7, Uyh OM^ 

w.^fa(Dmm&i&~c$>2>o m 6 c^ts^^@4 

+ y 6, yl+y6<yzct, z #|Rja>fir£#? z 2 43 
i:r/z 3©^3t£L2, L3^ 3 6 fi£>««3-f ;p 

(CL30) cit 0 tgn^;^-a^ 

l3fSL2, L3tt4 5°«H fin 

P^HclfAU f LTi3tSL2, L3S*fl:t 

U «ft3>f;^Sl^tJo»3^UT, »3KfeSL2, L 
3Kl£Srr*) 0 Jfcfc, ±*cO*3**L2ftT*©L 
3 * ^lilciLTMf^: z^tzUD 

#*yl, y s <y l<y c, zM©l$^z l^^I 
lft*LlftIl (x^) > fLTy^MLT 
^ 1 tSL 1 <DX U>yb \zm%^^ )V<D—m (SiltiZZ) 

^WM^^fpjT^®) <tS^n-f;i/C0^5a (Sittffl) co 
P^O^BSiC, y^fpJCOifi^y 6, y c -y l<y 6<y 
c - (y 1 - y s) ^^^2iSL 6 £»T (x* 
fpj) o flTv KL^^iflt, SlftRLl, A 
2ftSL6^J:tfl3tSL2 ) L 3 &—mzTZ> (M 

4) 0 ^Lt^ne^ttan-fM^ogi^ 

[0 0 2 2] Jfctc, x^Oi^XDy hPflO^ffiSrH 
(x^ftl) ch^L<. y^fRjOifg^y 1 +y 6. z ^'f^J 
S3ftSL 2, L 3 0_h, THA^Sz^rftlO 
3-f^*ffl*Sfc«bV^ ^x^-f h®lS^#:cD^4^ 
SL4w ssS^LSi^ satD^ft-^n^ KD^^n-f 
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(5) 

7 

L 3 C^t^c BLhfcitK Bl-B5^tU^7 
[0 0 2 3] 1 CQiiffiteft&L 2#tjg3t£ 

&t£z 3 &unx.fc^te, iiiSLitgit^-f 

JI/CL1 — CL 3 6 (D z^\n}CD\H&&K) h'^^o tZl 10 

fcSL2ML3 0y^»I (feJBBff) ^ 
tt, S18SL 1 tMC< 3 6«COXD^y h^^nt 

XDy hCDx^Tfpj coffin *l««:L 1 iRDTfftS, 
b*>U «8L2S»L3lCffl6tl«:*XDyh©* 
y^lfiI<Z>*Stt, SlftSLlCHtSn 
fc|Rte*l««L l©iEKT?tt»l*#L 1 C0t>C0i:ra 

fi< («<) LTl^o O^D. ML2ML Z\Zty 20 
Znfr&XUy bCO&mt, IMn-fJI/CL 1 -CL 3 

^3ft$L 2, L3lt a£*tt3-f;K0ftflB»CD7-^ 

[oo24] iitsLia «m~ttet>?>ftmm\z 

11SSL1S»SL2 ) L3£HD<«JMfcKT?* » 

T^S. »SL 6©fe**|«IyC!)«afty 

6, »1«SL l<Ofe&*|Rly©ftSty 1, M 1 ft» 
L 1 Kfflen&XDy hc0fefc^[pjy0>g£ & 
ys, $fc, ilt£Ll}:gft§3i , KLl-C 
L 3 6©£^|RlyOrtffilBiHSy c <hT£* «C3>f;P 
©ft^WilBy ciQJBlftSL 1 cofe^f^ycofi^y 
l*9IViTa-3fc*aSyafrntt (ya-yc-y 40 
1) , ft*L6 0fe&*lSy®Ky6H> y a(ao 
»y N«g£y s feaj*&t>a)J:D/hSVi (y a>y 6) . 
uWt U—7^— ^3F, 3L^ ^ftfe^n^jk 
CL1-CL36^I1 ftSL 1 \zmMTZ>m, -R, 
SltSL 1 ^JKL 1-CL3 6 0^35}l:l 

Ltl5 3^f;K L 1 - C L 3 6 
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8 

fc* 13 6 CS^TSlftSL 1 OfeErlRly i#n-f;KD 
£*l^yOft«3aiC!)BB^*/J\Tt>»l«SL 1 oxn 

l^SL 1 (D#XD7 hfc, §3^;l/CLl-CL3 6 
*«*Lifc«fc. 3>fKLl-CL36t*l*8L 
l©BB<Z)SIHfc«SL6&ifAU Sl*«L10XD 
y hco-eJSnT^^V^^fply^ffifrH^T^^ttCJ: 

[0 0 2 5] fflr*©«c«L 2 R^L 3 y COS 

*HfcSL l<Z>fe&^|RlyOfi3y 1 fcftSL 6 
(Dta^Jjfay <£>fi$y 6 £JO;t}fcfc<D£ft£o fcU jft 
SL6^1tSLli:@fLa^l tSL2S 
tfL 3(Dfefr;£fty<0fi$HU JBl**LliHC*S 

[0 0 2 6] HlC* iCH-fJl/CL 1-CL3 6>»*3£SF 
Sn*l«SLl, *SL2, L343J:»£L6^- 
WcK#£nfc^ ML 2 ©iH&rflftSL 3 OTH 

i~ B.;»ttL5i~ B 8tt, R^fttT?»D, fefetfftyfiD* 
SJ4«*L2R«L3iB|— TT, «f«*ftxC0«4»4, 
L2RZSL3lZWZftfcXnyhm<DffiiMm (x^fpj) 

tugc-eso* ±Tu£firI z cofi$ fc^TM^^iMrc 

»0-&5«»3<;KonBfctt«U L2, L3© 
_L, Tffi^£> zJ^t^fflt^a-fJl/CL 1-CL 3 6 

So 

[0 0 2 ?] 07i:, 02t:st«^<;i/«^^ 

To zLOj^mnzm (n=2) ©^otsd, t^n< 
iH:3« (m=3) UrT^e 

~^3FCDilJ^jVCFl-CF3 6ll @8Tfi:. 
<DMlZ* w, w s w, w, w, w, V, V, V, V, 
V, V, u, u, u, u, u, u, W, W, W, W, 
W, W, v, v, v, v, v, v, U, U, U, U, 
U, Ut*t)LW5. fbt ruj U3m3cWt<DUm 

as (uffictD 1 8 o mcD&mrnmm) &mt>v, m 
%^^)v ruj \z\z^(Dmi&®mzum&wju^nz>(n 

ja^n^eich^a^T^o ^^fc, rv.j H3«saK<o 
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v? 



(6 

9 

m*mti~?o m s c^tafu i , vi^imvui 

3 FCO§«^nf Jl/CF 1-CF3 6 

T^E-^SLOftttarK^CL 1-CL3 6 0« 

[0 0 2 8] 09 K\ Urzy^-^ 3 FCD#*Mnf ;U 
C F 1 6 - C F 3 6^Sm:U^7^-^3L(7)MM 
3^;PCL 1 6-CL3 6fc3*««S«trfKRIiKV 
C^tkTo 3ffi3£««M (3 ««*3R) llfcttitSHI i0 

mm) \*<i>&i?#i 3*s±r;=i>5 f >iJ-i4-r 
wtYt^n^o sp»Ytsti&a««BEtt3ffia!*»*fl9 

tBAT^ 3 ffl3^couffi/^0 8 C^ttlftSSfU 1 
1 iScfctfU 1 2 fc\ Vffi^tlgllfV 1 1 &£ZfV 
1 2 IZ, tftWffi^itRfTW 1 1 *J:tfW 1 2 fc 

[0 0 2 9] U-7^3F©§San^KF16 
-CF 3 6^5W:Ur;7€-^ 3L(^Sfl3^C # 
L16-CL36 f:4i6tl5^©3i'ME}§^i 

vc«^a»Higi ecwsn, &fB£iagrffig§ 

1 6 m^#-V c fc#Jtrr*»a«fc«a a (1M U X 

[0 0 3 0] — 3ffi«*»£»18tt, M^ft^ 30 
f fcTft^tl^BM 8Hz) 
CD, ««BE3*2«j»«^t*flfebTtfc«t»l 9fc*A 

3kHz©SffiHM^M^o Jt««l'9tt, U* 

(h?>i?x#*y) amn^t, u*©jekihj (o-i 

8 01) (U*iE«BEffl*fflh9>^^*T) fc 

ch^ffil/^^LCDfi-^-^r, UffiOftKPB (18 0-3 6 

os) (umAm&mtimb^>^x^^x) icy 

[0 0 3 1] ^nfc±D, «W«WIHFUlfcJ4 3«SJ 



«*PF8-9 0 1 6 9 

10 

<0**«Tr f c fcctO 1. 8HzT» 

m<D, 1. 8Hz0 3MifE^ 0 
^t'J^7€-^3 F^ctr/S L©Mg3^ jKF 1 

6— CF3 1 6-CL 3 6 fcBJJPSnS. 

[0 0 3 2] JKJhfCjcO, 21CDSI««T?», 2ffi«j£<Z) 

Ur-7^-^3 F, 3LC2OHz03 ffiSaftPfflJOS 
tU ^ne©U^7^-^3F, 3LCJ;D, *(fl!l*rS 

ift0®«MMi:^ «fSftail:»5^©ii#iiii 

[0033] tmommmiz, u-j^-^w 

[0 0 3 4] 

*mm<Dmhfflmmw\z t kn& mew 
m<D%M~n mm^mm^mizm^^ 

[01] SSEKWO^MBfc, +5fe**rH** 

[0 2] 01StiS4F, 4L^2a~2a«: 

&^T*mzmmvz:tk±mmm~c$>z>. 

K3] i203a-3 aSffi^^ffflglT^So 
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